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ABSTRACT 

This handbook provides a description of the national 
and Texas initiatives for building a world-class competitive work 
force using education and training programs that are driven by 
industry via the National Skills Standards, SCANS (the Secretary of 
Labor's Commission on Achieving Necessary Skills), and the Texas 
Skill Standards and Certification Projects. It was developed as part 
of the Education 2000 initiative to make the U.S. work force 
competitive in a world economy by upgrading basic and technical 
skills. The handbook describes the procedures for the development and 
the potential uses of a SCANS Occupational Profile. The handbook also 
presents other occupational profiles for electrical engineering 
technicians that will be of value in restructuring and enhancing the 
technical curriculum through the integration or inclusion of the 
SCANS skills and the National Skill Standards into existing technical 
curricula. Each of the occupational profiles contains task analysis 
sheets that include the following: occupation, duty area, competency, 
technology performance skills (tasks), tools and equipment needed, 
communication skills, mathematics skills, reasoning skills, and SCANS 
resources, information, and skills required. (KC) 
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PREFACE 



The SCANS OCCUPATIONAL PROFILE HANDBOOK FOR 
ELECTRICAL ENGINEERING TECHNICIANS provides a description of 
the national and Texas initiative for building a world class competitive 
work force using education and training programs that are driven by 
industry via National Skill Standards and SCANS and the Texas Skill 
Standards and Certification Projects. 

The Handbook describes the procedures for developing and the 
potential uses of a SCANS Occupational Profile. The Handbook also 
presents other occupational profiles for the electrical engineering 
technician that will be of value in restructuring and/or enhancing the 
technical curriculum through the integration or inclusion of the SCANS 
skills and the National Skill Standards into the existing technical curricula. 

The SCANS OCCUPATIONAL PROFILE HANDBOOK is one of 
four SCANS Occupational Profile Handbooks resulting from the Texas Skill 
Standards and Certification Projects. 

With the partnership of Texas' business, labor, industry, and 
education, the Tri-Agency Partnership is committed to continue its efforts 
to build a Texas world class work force. 



David Dennis 
Texas Department of Commerce 



SCANS OCCUPATIONAL PROFILE HANDBOOK 



■ Background: 

The report, BUILDING A QUALITY WORKFORCE, states that "Our nation is 
experiencing a widening gap between workplace needs and workplace capabilities, and we 
need to address this mismatch between the needs cf business and the skills of young people 
leaving our schools." Since the dissemination of BUILDING A QUALITY WORKFORCE 
in 1988 which was a joint initiative of the U.S. Department of Labor, U.S. Department of 
Education, and the U.S. Department of Commerce, several reports and congressional 
Acts have occurred that are anticipated to close the "gap" and keep our nation 
competitive in a global economy. 

In the major study, WORKFORCE 2000, WORK AND WORKERS FOR THE 

21ST CENTURY, conducted jointly by the Hudson Institute and the Department of 

Labor, the following statement was made: 

"When jobs are given numerical ratings according to the math, language and 
reasoning skills they require, only 27 percent cfall new jobs fall into the lowest 
two skill categories, while 40 percent cf current jobs require these limited skills. 
By contrast, 41 percent cf new jobs are in the three highest skill groups, 
compared to only 24 percent of current jobs." 

The implication? The current curricula of our educational institutions that are preparing 

students for the work force do not include the increasing educational and skill 

requirements of the workplace. The WORKFORCE 2000 report stated: 

. . Education levels, cf course, are only a rough proxy for the skills required 
for employment. But more detailed analysis cf the language, math and 
reasoning skills required for various jobs reinforces the conclusion that the skill 
mix cf the US. economy will rise substantially between now and the end cf 
the century " 



8 



President George Bush released AMERICA 2000: An Education Strategy on April 
18, 1991. "America 2000" has been referred to as "a bold, complex, and long-range plan 
to move every community in America toward the national education goals adopted by the 
President and the governors last year [1990]" The "America 2000" strategy includes four 
pans. In Part III. For the R«st of Us (yesterday 1 s students/today • s work force): A 
Nation of Students it is specifically proposed that: "Business and labor will be asked to 
adopt a strategy to establish job-related (and industry specific) skM standards, built around 
core proficiencies, and to develop y skill certificates 1 to accompany these standards." 
It is proposed in this strategy that such 



efforts be informed of the work of the 
Department of Labor's Commission on 
Work-Based Learning and the 
Secretary 1 s Commission on Achieving 
Necessary Skills. 



"The term "skill certificate' means a portable, industry- 
recognized credential issued by a SchooMo-Work 
Opportunities program under an approved State plan, that 
certifies that a student has mastered skills at levels that are 
at least as challenging as skill standards endorsed by the 
National Skill Standards Board established under the 
National Skill Standards Act of 1994, ocept that until such 
skill standards are developed, the term 'skill certificate' 
means a credential issued under a process described in the 
approved State plan.* 

CONFERENCE REPORT 
{To accompany H.R2884] 



As a result of the need for our nation to be competitive in a world economy and 
the rapid increase of technology on the job, the Secretary's Commission on Achieving 
Necessary Skills (SCANS) was asked to identify the requirements of the workplace for 
entry level employees. Specifically, the Commission was asked to: 

• Define the skiHs needed for employment; 

• Propose acceptable levels of proficiency; 

• Suggest effective ways to assess proficiency; and 

• Develop a dissemination strategy for the nation's schools, businesses, and 
homes. 



In the "Executive Summary" of WHAT WORK REQUIRES OF SCHOOLS. A 
SCANS REPORT FOR AMERICA 2000. it is stated: 



"SCANS research verifies that what we call 1 workplace know-how' 
defines effective job performance today. This know-know has two elements: 

y competencies' and a * foundation' Thus, the competencies and 

foundations should be taught and understood in an integrated fashion that 
reflects the workplace * contexts' in which they are applied. n 

"The competencies drfferfrom a persons technical knowledge. For 
example, both accountants and engineers manage resources, information, 
systems, and technology. They require competence in these arms even though 
building a bridge has little to do with balancing a set of books." 1 

Congress, in framing Public Law 101-392 (Perkins Amendments 1990), being 

aware that the requirements of the workplace must b? the base for developing 

instructional content for preparing competent, entry level workers included "Section 416. 

Development of Business and Education Standards" in the Act. Section 416 states: 

"(2) The committees established with assistance under this section shall propose 
national standards for competencies in industries and trades. Such standards 
shall at least include standards for - 

(A) major divisions or specialty areas identified within occupations studies; 

(B) minimum hours of study to be competent in such divisions or specialty 
areas; 

(C) minimum tools and equipment required in such divisions or specialty 
areas; 

(D) minimum q uali fic ations for instructional staff; and 

(E) minimum tasks to be included in any course of study purporting to 
prepare individuals for work in such divisions or specialty areas." 

More than twenty "National Skills Standards" projects are being conducted under 

the provisions of Section 416 of Public Law 101-392. The Electronic Industries 

3 
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Foundation of Washington, D.C. is conducting a project to develop or identify national 
skills standards for entry level electrical engineering technicians. 

In Texas, the Texas Department of Commerce took an early lead of promoting an 
industry driven skill standards and certification system as a key strategy for assisting 
Texas in building a world competitive work force. In the "Preface* of the report to the 
Governor of the TEXAS SKILLS DEVELOPMENT PROGRAM, Barbara Cigarnaro 



stated: 



n Acknowledgement of Texas » business and industry concerns has caused our 
current research to delve into methods and strategies that would connect the 
foundation skills with occupational technical skills. The challenge ahead is to 
integrate academic and vocational-technical training, establish clear career 
path options and develop a workforce preparation system that meets 
employers* needs.* 



"High-perfomjance workplaces . . . require ... the ability 
to manage resources, to wort amicably and productively 
with others, to acquire and use information, to master 
complex systems, and to work with a variety of 
technologies." 



LEARNING A LIVING: A Blueprint for High Performance 



One of the strategies being used to 
connect the foundation skills with 



occupational-technical skills is the funding 

of four Sildll Standards and Certification 

Projects in Texas. The purpose of the first year of the stated projects is "to build a viable 
method for integrating SCANS skills into the technical training curricula in Texas so that 
students will be able to apply SCANS skills along with state-of-the-art technical skills." 

This project will assist in bringing about a needed systemwide reform of public 
educational institutions who have a responsibility for assisting in developing a quality 
work force that is competitive in a global economy. Statewide reforms include five key 
components: 1) Skills Standards (including SCANS) by occupations identified and/or 
validated by the workplace; 2) curricula developed based on the skills standards; 3) high 
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quality instructional materials, facilities, and equipment; 4) faculty highly qualified by 
subject mastery and professional development; and 5) student assessments in formative 
and summative modes and tied to the workplace requirements via the curriculum. 
M Concerns and Issues; 

A review of the literature reveals that as with other reform movements or efforts 
to improve education and ultimately the national workforce, confusion occurs due to a 
lack of common terminology. Common or core terms of references and understandings 
are imperative if the skills standards and certification initiatives are to be successful. 

Following are examples of terminology issues that have surfaced during the 
research performed prior to the preparation of this Handbook: 

• certification: maybe used to recognize or document that an 
individual has completed or achieved the requirements of an activity 
or objective with established minimum requirements and is awarded 
by the entity establishing the requirements for the certificate. 
Certification is usually performed by voluntary or non-governmental 
agencies. Certification is sometimes used instead of licensure by 
governmental agencies such as teacher certification. 

• curriculum: referred to as a systematic group of courses or 
sequences of courses required for graduation or certification for a 
career objective. Curriculum is sometimes used to mean the 
instructional content of a subject area. 

• job: the word "yofr" had different meanings depending on when, 
how, or by whom it is used. Job is often used interchangeably with 
the words "occupation", "position", "function", and "task". 

• Skjlh is referring to the ability to perform a mental or psychomotor 
performance. The terms "skill" and "ability" are used 
synonymously. The terms "task", "operation", and "competency" 
are sometimes used as being synonymous with the word "skill". 

• occupational analysis: the terms "job analysis", "task analysis" and 
"work analysis" are often used synonymously. 
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outcome: something that follows as a result or consequence. A 
change in behavior is an outcome which could be positive or 
negative, in education and training^outcomes should be stated in 
performance terms. 

performance; the execution of an action 

performance test: used narrowly to refer to the demonstration of 
ability and used broadly when referring to any type of psychomotor 
assessment* 



standard: defined in PL 101-392 as the level or rate of an outcome. 
The word is used correctly in terms of institutional standards, 
industry standards, and program standards when reference is used in 
relation to minimum requirements of knowledge, skills, and attitudes 
that must be demonstrate j or performed. 

The word standard is also used correctly when it is used to describe 
the level or degree of an established measure. 

standard. .lob-Related Industry Skill: defined by the U.S. 
Departments of Labor and Education in 1992 as "Generally, is the 
identification of knowledge, skill, and level of ability needed to 
satisfactorily perform a given job." 

skill standards: referenced above as "job-related industry skill"; used 
synonymously by educators and trainers as workplace requirements, 
competencies, and outcomes of technical and vocational education. 

M Job Analysis 

Job analyses are the basic processes for obtaining information needed for the 
development of the instructional content of curricula designed to prepare individuals for 
entry level employment in an occupation (a cluster of jobs) or cluster of occupations. 
Information obtained from a job analysis may also be used for: 
• developing job descriptions; 

/ creating and maintaining job selection and promotion systems; 

7 

establishing job classifications and pay scales; 

6 
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• conducting employee evaluations of job performance in terms of 
productivity (efficiency and effectiveness). 

A review of the literature reveals that these are several job analysis techniques 

that have a series of specified procedures for obtaining and analyzing information about 

specific jobs. Specific job analysis techniques that have been recognized nationally as 

proven systems include: Functional Job Analysis ; Critical Incident Technique; Position 

Analysis Questionnaire; Job Element Analysis; CODAP Task Inventory Analysis; and 

DACUM. A review of the task inventories developed using CODAP revealed that the 

five competencies developed by SCANS have been included in the task inventories for 

years. Also American College Testing (ACT) has developed a "Job Profiling Technique" 

for "Work Keys". 

According to literature disseminated by ACT: "The Work Keys System has two 
fundamental tasks: (1) to build a metric that will measure an individual's workplace skills 
against the requirements of a particular job, and (2) to facilitate instruction that will enable 
that individual to improve skills where necessary." 

Different methods of collecting and treating 
occupational information by purposes of the analysis 
has created the above different job analysis techniques 
referenced above. It has been observed that even with 
different methods, analysis conducted for developing training or education programs has 
a core of common products and procedures. In analyzing the requirements (standards) 
of the workplace for instructional purposes the analysis must identify what the entry level 
worker must "do" and what the worker must "know" in order to perform the "doing". 



"Learning in order to know" should 
not be separated from "learning in 
order to do." 

LEARNING A LIVING: A Blueprint for 
High Performance 
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Therefore the common processes of analysis for instructional purpose include, as a 

minimum, the following: 

establish and validate an inventory of job tasks (standards) by 
duty or function areas 

analyze each task for instructional content to identify: 

steps or procedures for performing each task 

knowledge (theory, safety, materials) required to 
perform each task 

tools, equipment, materials required to perform the 
task 

communication skills (reading, writing, listening) 
needed to learn and perform task 

math skills needed to learn and perform the task 

reasoning and problem solving skills needed to learn 
and perform tasks 

SCANS competencies essential to performing the task. 
In some cases, the SCANS competencies may be a job 
task of the duty or function area. 



After all of the instructional content has been 
identified, it becomes the responsibility of the instructor or 
instructional materials specialist to arrange the 
instructional content into a delivery sequence of "easy" to 
"difficult" and/or "simple" to "complex". 



"Imparting SCANS skills is not 
so much about curriculum as 
pedagogy: How instruction is 
delivered as opposed to what 
specifically is taught." 

Steffen Palko, Member of 
Secretary's Commission on 
Achieving Necessary 
Skills 



If an occupational preparation program has been designed by clustering 
occupations having similar tasks/competencies and results, the task inventories of each 
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occupation/job in the program cluster should be compared to determine if a career 
ladder(s) is identified. 



The identification of career ladders in a certificate 



designed for a cluster of occupations will be made 



or associate degree program 



easier when occupational or job 



profiles are developed. 

■ Scans Occupational Profile f or Flectrf cal Eng ineering TWhnM.- 

The word profile has been defined to include the meaning "« set of data often in 
graphics or outline format to portray the significant features of something." Therefore, an 
occupation or job could have various profiles based on the types of data being presented 
by the profile and the proposed use of the profile. A task inventory could be classified 
as one kind of occupational or job profile. 



SCANS FOUNDATIONS: 
™ i t SWI cL-,? eadin8, Writine * mathemat «s. listening, and speaking; 

SCANS COMPETFNCIES: 

Resources: the ability to identify, organize, plan and allocate resources- 
interpersonal: the ability to work with others; 
Information: the ability to acquire and use information; 

rS^S^^r UndCr T d t nd W °* CffCCtivC,y ***** com P lc * inter-relationships; 
Technology: the ability to work with a variety of technologies. 



The primary purpose of this Handbook was to develop a scale (profile) that would 
provide the user of the Handbook with a list of SCANS "skills" (foundation) and the 
level of those "skills" required for successful entry-level employment as an electrical 
engineering technician. During the process of performing activities for achieving other 
objectives of the Skills Standards and Certification Project that were related to the 
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Handbook objective, it was concluded that there was sufficient data to develop several 
profiles that would be of value to career counselors and administrators, and instructors 
and instructional material specialists of education/training programs for electrical 
engineering technicians. 

A profile of the SCANS requirements for the occupation of electrical engineering 
technician is presented in Table A in the TABLES SECTION of this manual. Table A 
with supporting Tables D and E provides a profile of the SCANS three-part foundation 
that will be of value to career counselors, curriculum material specialists, technical 
faculty, and local institution administrators responsible for the integration of academic 
and technical curricula content. Levels of achievement for the basic skills of the SCANS 
foundations are presented in Table A. The level of performance for the SCANS 
competencies will be 100 percent of the performance measures when they have been 
determined. 

Table B and Table C provide two profiles of the identified workplace standards 
for the SCANS competency •Technology". Table B provides a profile of the psycho- 
motor standards (tasks) of the electrical engineering technician's functions or duties of 
"Fabricate and Demonstrate" and "Troubleshoot and Repair". Table C presents a profile of 
the knowledge standards listed as, "Demonstrate an understanding of" - and "Understand 
principles and operations of-" and for the electrical engineering technician. 

Tables F and G present an example of completed task analysis worksheets that 
show the requirements (standards) and the relationships of the tasks to SCANS. The 
content of Tables F and G will provide the base for activities performed to enhance the 
technical curriculum by integrating SCANS into the instructional content of the existing 
technical curriculum. 

17 "> 



During the process of identifying national skills standards in the occupational field 
of electronics, the Electronics Industries Foundation (EIF) of Washington D.C. 
developed a list of "Basic Skills" required for the electronics industry. The list of "Basic 
Skills" identified by the Electronics Industry Foundation is presented in Table H. 
■ SUMMARY 

If occupational preparation programs are to be accountable in the preparation of 
a workforce that is highly competitive in a global economy, the content of the curricula 
for the programs designed under the concept of career paths for must be derived from 
the workplace. Using the results of occupational or job analysis and the task analysis 
(analysis for instruction), it will become evident that the curriculum for a career path 
(technical instructional goal) will include both academic and technical courses. It will 
also become evident that to enhance the motivation of student to learn at a pace of 
which they are capable, the concept of the correlated curriculum must be reinstated to 
achieve the congressional and state mandates for the integration of the academics and 
technical courses and the inclusion of the SCANS competencies in the curricula n of 
each career path. 

It is anticipated that similar projects or procedures used by the National Skills 
Standards Projects will be used to determine performance measures and standards for 
the identified SCANS competencies. With passage of Goals 2000: Educate America Act 
by congress and signed into law by President Clinton, this anticipation will become a 
reality. Coals 2000: Educate America Act provides for the creation of a National Skills 
Standards Board related to occupational education program and the creation of National 
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Education Standards and Improvement Council related to academic education programs. 
This Act along with the National Skills Standards Act of 1994 will be coordinated with 
the School-to-Work Opportunities Act of 1994 in order to provide opportunities for the 
future workforce to be competitive in a global labor market. 
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TABLE A 
SCANS OCCUPATIONAL PROFILE 
ELECTRICAL ENGINEERING TECHNICIANS 
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Table A 



SCANS Occupational Profile for 
Electrical Engineering Technicians 
(Preparation Time: "7" - 2 years to 4 years) 



SCANS Competencies 








Rpfiiiirpd 


SCANS Foundation 






Skills 


Levels 


Resources: 


Basic Skills: 


ACT 


DOL 


Allocates Time 


Reading 


7 


5 


Allocates Money 


Writing 


4 


5 


Allocates Material and Facility 


Arithmetic/ 


>7 


5 


Resources 


Mathematics 






Allocates Human Resources 


Listening 


5 


3 


Information: 


Thinking Skills: 


5 


ALL 


Acquires and Evaluates Information 


Creative Thinking 






Organizes and Maintains Information 


Decision Making 






Interprets and Communicates Info. 


Problem Solving 






Uses Computers to Process Info. 


Seeing Things in the 








MinH'<i Fvp 

lVllllvl a Ljfv 






Interpersonal: 


Knowing How to Learn 






PnrtirinutpQ a Mpmhf*r of a Tparn 


Reasoning 






Teaches Others 








Serves Clients/Customers 


Personal Qualities: 


5 


ALL 


txercises Leaoersnip 


Responsibility 






Negotiates of Arrive at a Decision 


Self-Esteem 






Works with Cultural Diversity 


Social 








Self-Management 






Systems: 


Integrity/Honesty 






Understands Systems 








Monitors and Corrects Performance 








Improves and Designs Systems 








Technology: 








Refer to Table B and Table C for Lists 
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TABLE B 

ELECTRONIC INDUSTRY FOUNDATION 
DRAFT SKILL STANDARDS 
PSYCHOMOTOR 
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TABLE B 
Electronic Industry Foundation 
Draft Skill Standards 
Entry Level Electronics Technician 
Psychomotor 



General 
DC Circuits 

B.ll Fabricate and demonstrate DC series circuits 

B.12 Troubleshoot and repair DC series circuits 

B.14 Fabricate and demonstrate DC parallel circuits 

B.15 Troubleshoot and repair DC parallel circuits 

B.17 Fabricate and demonstrate DC series-parallel and bridge circuits 

B.18 Troubleshoot and repair DC series-parallel and bridge circuits 

B.20 Fabricate and demonstrate DC voltage divider circuits (Loaded and 
Unloaded) 

B.21 Troubleshoot and repair DC voltage divider circuits (Loaded and 
Unloaded) 

B.23 Fabricate and demonstrate DC RC and RL circuits 

B. 24 Troubleshoot and repair DC RC and RL circuits 

AC Circuits 

C. 08 Fabricate and demonstrate AC capacitive circuits 
C.09 Troubleshoot and repair AC capacitive circuits 
C.l 1 Fabricate and demonstrate AC inductive circuits 
C.12 Troubleshoot and repair AC inductive circuits 

C.14 Fabricate and demonstrate AC circuits using transformers 

C.15 Troubleshoot and repair AC circuits using transformers 

C.l 7 Fabricate and demonstrate AC differentiator and integrator circuits 

C.18 Troubleshoot and repair AC differentiator and integrator circuits 

C.20 Fabricate and demonstrate AC series and parallel resonant circuits 

C.21 Troubleshoot and repair AC series and parallel resonant circuits 

C.23 Fabricate and demonstrate AC RC, RL, and RLC circuits 

C.24 Troubleshoot and repair AC RC, RL, and RLC circuits 

C.26 Fabricate and demonstrate AC frequency selective filter circuits 

C.27 Troubleshoot and repair AC frequency selective Filter circuits 

C.29 Fabricate and demonstrate AC polyphase circuits 

C30 Troubleshoot and repair AC polyphase circuits 

C32 Fabricate and demonstrate AC phase locked loop circuits 

C33 Troubleshoot and repair AC phase locked loop circuits 
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Discrete Solid State Devices 



D.07 f abricate and demonstrate diode circuits 

D.08 Troubleshoot and repair diode circuits 

D.IO Fabricate and demonstrate optoelectronic circuits (gate isolators, interrupt 

sensors, infra red sensors, etc.) 

D.l 1 Troubleshoot and repair optoelectronic circuits (Gate isolators, interrupt 

sensors, infra red sensors) 

D.13 Fabricate and demonstrate single stage amplifiers 

D.14 Troubleshoot and repair single stage amplifiers 

D.16 Fabricate and demonstrate thyristor circuitry (SCR, TRIAC, DIAC, etc.) 

D. 17 Troubleshoot and repair thyristor circuitry (SCR, TRIAC, DIAC, etc.) 

Analog Circuits 

E. 02 Fabricate and demonstrate multistage amplifiers 
E.03 Troubleshoot and repair multistage amplifiers 
E.05 Fabricate and demonstrate RF/IF circuits 
E.06 Troubleshoot and repair RF/IF circuits 

E.08 Fabricate and demonstrate linear power supplies and filters 

E.09 Troubleshoot and repair linear power supplies and filters 

E.ll Fabricate and demonstrate operational amplifier circuits 

E.12 Troubleshoot and repair operational amplifier circuits 

E.14 Fabricate and demonstrate audio power amplifiers 

E.15 Troubleshoot and repair audio power amplifiers 

E.17 Fabricate and demonstrate regulated and switching power supply circuits 

E.18 Troubleshoot and repair regulated and switching power supply circuits 

E.20 Fabricate and demonstrate active filter circuits 

E.21 Troubleshoot and repair active filter circuits 

E.23 Fabricate and demonstrate sinusoidal and non-sinusoidal oscillator circuits 

E.24 Troubleshoot and repair sinusoidal and non-sinusoidal oscillator circuits 

E.26 Fabricate and demonstrate fiber optic circuits using photodiodes or Lasers 

E.27 Troubleshoot and repair fiber optic circuits using photodiodes or LASERS 

E. 29 Fabricate and demonstrate signal modulation systems (AM, FM, stereo) 
E30 Troubleshoot and repair signal modulation systems (AM, FM, stereo) 

Digital Circuits 

F. 04 Fabricate and demonstrate linear integrated circuits 
F.05 Troubleshoot and repair linear integrated circuits 
F.07 Fabricate and demonstrate types of logic gates 
F.08 Troubleshoot and repair types of logic gates 

F.IO Fabricate and demonstrate combinational logic circuits 

F.l 1 Troubleshoot and repair combinational logic circuits 



F.I3 Fabricate and demonstrate types of flip-flop circuits 

F.I 4 Troubleshoot and repair flip-flop circuits 

F.16 Fabricate and demonstrate types of registers and counters 

F.17 Troubleshoot and repair types of registers and counters 

F.19 Fabricate and demonstrate clock and timing circuits 

F.20 Troubleshoot and repair clock and timing circuits 

F.22 Fabricate and demonstrate types of arithmetic-logic circuits 

F.23 Troubleshoot and repair types of arithmetic-logic circuits 

F.25 Fabricate and demonstrate types of multiplexer and demultiplexer circuits 

F.26 Troubleshoot and repair types of multiplexer and demultiplexer circuits 

F.28 Fabricate and demonstrate types of digital to analog and analog to digital 
circuits 

F.29 Troubleshoot and repair types of digital to analog and analog to digital 
circuits 

F31 Fabricate and demonstrate types of digital display circuits 

F32 Troubleshoot and repair types of digital display circuits 

F34 Fabricate and demonstrate digital power distribution and noise problems 

F35 Troubleshoot and repair digital power distribution and noise problems 

F37 Fabricate and demonstrate types of digital encoders and decoders 

F38 Troubleshoot and repair types of digital encoders and decoders 

F.40 Fabricate and demonstrate digital display devices 

F. 41 Troubleshoot and repair digital display devices 

Microprocessors 

G. 09 Fabricate and demonstrate types of microprocessor memory circuits 
G.10 Troubleshoot and repair types of microprocessor memory circuits 

G.12 Fabricate and demonstrate microprocessor machine code and instruction 
sets 

G.13 Troubleshoot and repair microprocssor machine code and instruction sets 
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ELECTRONICS INDUSTRY FOUNDATIONS 
SKILL STANDARDS 
COGNITIVE 
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Table C 

Electronic Industry Foundation 
Draft Skills Standards 
Entry Level Electronics Technician 
Cognitive (Knowledge) 



General 



A.01 Demonstrate an understanding of proper safety techniques for all types of 
circuits and components (D.C. circuits, A.C. circuits, Audio systems, Analog 
circuits, Digital, Circuits, discrete solid-state circuits, microprocessors) and 
apply proper OSHA safety standards 
A.02 Demonstrate an understanding of proper troubleshooting techniques 
A.03 Demonstrate an understanding of basic assembly skills using hand and 
power tools 

A.04 Demonstrate an understanding of acceptable soldering/desoldering 

techniques, including through-hole and surface mount devices 
A.05 Demonstrate an understanding of proper solderless connections 
A.06 Demonstrate an understanding of use of data books and cross 
reference/technical manuals to specify and requisition electronic 
components 

A.07 Demonstrate an understanding of the interpretation and creation of 

electronic schematics and technical drawings 
A.08 Demonstrate an understanding of recording of data, design curves and 

graphs 

A.09 Demonstrate an understanding of color codes and other component 
descriptors 

A. 10 Demonstrate and understanding of site electrical and environmental survey 
B. DC Circuits 

B. 01 Demonstrate and understanding of the relationship of electricity to the 

nature of matter 

B.02 Demonstrate an understanding of sources of electricity (DC & AC) 
B.03 Demonstrate an understanding of principles and operation of 

electrochemical supplies 
B.04 Demonstrate an understanding of the meaning of and relationships among 

and between voltage, current, resistance, power and energy in D.C. 
B.05 Demonstrate an understanding of measurement of resistance of conductors 

and insulators and the computation of conductance 
B.06 Demonstrate an understanding of application of Ohms Law to series, 

parallel and series-parallel circuits 
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B.07 Demonstrate an understanding of magnetic properties of circuits and 
devices 

B.08 Demonstrate an understanding of the physical, electrical characteristics of 

capacitors and inductors 
B.09 Demonstrate an understanding of the maximum power transfer theory 
B. 10 Understand principles and operations of DC series circuits 
B.13 Understand principles and operations of DC parallel circuits 
B. 16 Understand the principles and operations of DC series-parallel and bridge 

circuits 

B.19 Understand the principles and operations of DC voltage divider circuits 
(Loaded and Unloaded) 

B. 22 Understand principles and operations of DC RC and RL circuits 

AC Circuits 

C. 01 Demonstrate an understanding of the properties of an AC signal 
C.02 Demonstrate an understanding of the principles of operation and 

characteristics of sinusoidal and non-sinusoidal wave forms 
C.03 Demonstrate an understanding of basic motor/generator theory and 
operation 

C.04 Demonstrate an understanding of measurement of power in AC and DC 
circuits 

C.05 Demonstrate an understanding of the principle and operation of various 

power conditioning: (isolation transformers, surge suppressors, 

uninterruptable power systems) 
C.06 Demonstrate an understanding of the principle and operation of safety 

grounding systems: (lightening arresters, ground fault interrupters, etc.) 
C.07 Understand principles and operations of AC capacitive circuits 
C.10 Understand principles and operations of AC inductive circuits 
C.13 Understand principles and operations of AC circuits using transformers 
C.16 Understand principles and operations of AC differentiator and integrator 

circuits (determine RC and RL time constants) 
C.19 Understand principles and operations of AC series and parallel resonant 

circuits 

C.22 Understand principles and operations of AC RC, RL, and RLC circuits 
C.25 Understand principles and operations of AC frequency selective filter 
circuits 

C. 28 Understand principles and operations of AC polyphase circuits 

C31 Understand principles and operations of AC phase locked loop circuits 

Discrete Solid State Devices 

D. 01 Demonstrate an understanding of the properties of semiconductor 

materials 
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D.02 Demonstrate an understanding of PN junctions 
D.03 Demonstrate an understanding of bipolar transistors 
D.Q4 Demonstrate an understanding of field effect transistors (FET's/MOS- 
FET's) 

D.05 Demonstrate an understanding of special diodes and transistors 

D.06 Understand principles and operations of diode circuits 

D.09 Understand principles and operations of optoelectronic circuits (Gate 

isolators, Interrupt sensors, infra red sensors, etc.) 
D.12 Understand principles and operations of single stage amplifiers 

D. I5 Understand principles and operations of thyristor circuitry (SCR, TRIAC, 

DIAC, etc.) 

Analog Circuits 

E. 01 Understand principles and operations of multistage amplifiers 
E.04 Understand principles and operations of RF/IF circuits 

E.07 Understand principles and operations of linear power supplies and filters 
E.10 Understand principles and operations of operational amplifier circuits 
E.13 Understand principles and operations of audio power amplifiers 
E.16 Understand principles and operations of regulated and switching power 
supply circuits 

E.19 Understand principles and operations of active filter circuits 
E.22 Understand principles and operations of sinusoidal and non-sinusoidal 
oscillator circuits 

E.25 Understand principles and operations of fiber optic circuits using 
photodiodes or LASERS 

E. 28 Understand principles and operations of signal modulation systems 
E31 Demonstrate an understanding of motor phase shift control circuits 
E32 Demonstrate an understanding of cathode ray tubes 

Digital Circuits 

F. 01 Demonstrate an understanding of the characteristics of integrated circuit 

(1C) logic families 

F.02 Demonstrate an understanding of minimizing logic circuits using Boolean 
operations 

F.03 Understand principles and operations of linear integrated circuits 

F.06 Understand principles and operations of types of logic gates 

F.09 Understand principles and operations of combinational logic circuits 

F.12 Understand principles and operations of types of flip-flop circuits 

F.15 Understand principles, and operations of types of registers and counters 

F.18 Understand principles and operations of clock and timing circuits 

F.21 Understand principles and operations of types of arithmetic-logic circuits 
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F.24 Understand principles and operations of multiplexer and demultiplexer 
circuits 

F. 27 Understand principles and operations of digital to analog and analog to 

digital circuits 

F30 Understand principles and operations of types of digital display circuits 
F33 Understand principles and operations of digital power distribution and 
noise problems 

F36 Understand principles and operations of digital encoders and decoders 
F39 Understand principles and operations of digital display devices 

Microprocessors 

G. 01 Demonstrate an understanding of microprocessor peripherals and their 

interfaces 

G.02 Demonstrate an understanding of troubleshooting and repair of 

microprocessor peripheral interfaces 
G.03 Demonstrate an understanding of types of microprocessor peripherals 
G.04 Demonstrate an understanding of the properties of essential 

microprocessor components 
G.05 Demonstrate an understanding of the use of a microcomputer operating 

system 

G.06 Demonstrate an understanding of microprocessor BUS concepts 
G.07 Demonstrate an understanding of microprocessor components and 

terminology (CPU, AU, Device Driver, ROM, RAM, EPROM, etc.) 
G.Q8 Understand principles and operations of types of microprocessor memory 

circuits 

G.ll Understand principles and operations of microprocessor machine code and 
instruction sets 
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Work Keys Profile 



Occupation Title: Electrical Engineering Technician 
Total Number of Subject Matter Experts: 8 
Number of Employers Represented: 3 
Number of SME Groups: 1 
March 9, 1994 



Reading for 


Applied 


Listening 


Writing 


Locating 


Teamwork 


Applied 


Information 


Mathematics 






Information 




Technology 


7 


>7 


5 


4 


>6 


NC 


>6 



Briefly, profiling involved the following four steps: 

1. Developing a list of the most critical tasks to the occupation; 

2. Sorting the tasks into categories associated with each Work Keys skill; 

3. Identifying on-the-job behaviors associated with each skill as it is used in the occupation; 

4. Determining the Work Keys skill levels of the occupation. 

As the initial step, subject matter experts (SMEs), consisting of employees identified as having firsthand 
knowledge of the requirements of the occupation, reviewed a task list taken from the Dictionary of 
Occupational Titles for relevance and comprehensiveness. They deleted any tasks they considered 
unimportant revised some task statements, and added tasks that they considered important to the 
occupation. The SMEs rated each task on both IMPORTANCE, the significance of the task to overall 
occupational performance, and RELATIVE TIME SPENT, the amount of time spent performing this task 
compared to other tasks. The CRTTICALITY of each task to the occupation (the multiplication of 
IMPORTANCE and RELATIVE TIME SPENT) was then calculated. The SMEs reviewed the list of tasks 
and their CRITICALITY rating and revised the list so that only the most critical tasks remained. 

Using this list of most critical tasks, the SMEs discussed how the Work Keys skills (i.e., Applied 
Mathematics, Reading for Information, etc.) were required for effective performance of each task, and then 
sorted the tasks into categories associated with each skill (tasks could be sorted into more than one 
category). Guided by these new lists, the SMEs identified on-the-job behaviors and activities that required 
the skill, such as reading manuals, calculating the sum of a list of numbers, etc. Finally, the SMEs 
reviewed the descriptions of the Work Keys skills to determine the levels of Reading for Information. 
Applied Mathematics. Listening. Writing. Locating Information. Teamwork, and Applied Technology 
needed to perform the tasks of the occupation. 

The resulting profile determined by the SMEs is presented in the table at the top of this page. The most 
critical tasks and a description of the Work Keys skills levels for this occupation are presented on the 
following pages. 
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Profile Comments 

The subject matter experts convened to produce the profile for Electrical Engineering Technician were 
primarily represented by one employer. The other two employers were represented by one participant 
each. However, these two representatives contributed their share in producing the profile. 
I 

The purpose of conducting a profile for the Electrical Engineering Technician occupation was to use the 
resulting information for curriculum development. For this reason, the SMEs were instructed to think of 
the skill levels needed for an individual entering the occupation (i.e., at the entry level). However, all the 
SMEs stated that an individual who has completed a program for the occupation will not be able to start 
out as an Electrical Engineering Technician. The person would have to start out as a Test Technician to 
obtain the relevant knowledge and experience to become an Electrical Engineering Technician, As a 
result, the profile is based on the tasks that the SMEs currently perform and on the skills and skill levels 
needed the SMEs were required to perform those tasks. 

The discussion among the SMEs regarding appropriate skill levels resulted in a number of interesting 
observations which are summarized below. 

Reading for Information: The group was in agreement that Level 7 is required for the occupation. 

Applied Mathematics : The group agreed that at the least Level 7 is required for the occupation. They 
stated that Electrical Engineering Technicians regularly perform trigonometry calculations and other 
complex mathematical problems that require skills more complex than those at Level 7. 

Listening : The group agreed that Level 5 is required for the occupation. 




Writing : The group agreed that Level 4 is required for the occupation. 



Locating Information: The group agreed that at the least Level 6 is required for the occupation. They 
stated that Electrical Engineering Technicians routinely read, interpret, draw, and modify schematics, 
diagrams, charts, and graphs that are more complex than those at Level 6. 

Teamwork : The group did not reach consensus on the level of Teamwork skill required for the occupation 
for three reasons. First the three employers have different structures for work teams. One of them is in 
the process of implementing work teams, one is well underway, and one does not have any plans for 
instituting work teams. Second, some of the SMEs felt very strongly against the team concept, while 
some felt very strongly for the team concept Neither camp would relent from their position. Third, the 
discussion revealed that some work teams of Electrical Engineering Technicians operate at Level 6 skills, 
while some operate using skills at other levels. 

Applied Technology : The group agreed that at the least Level 7 is required for the occupation. They 
stated that the problems at Level 7 are elementary compared to the problems they encounter on the job. 
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Final Task List 

1. Provides prompt and efficient service to suppliers and customers (e.g., the party who gets the 
product and associated test equipment) in installing, repairing, and servicing products and 
associated equipment. 

I. Maintains the quality of services to customers, such as in installing, repairing, and servicing the 
products and associated equipment. 

3. Follows safety procedures in testing or manufacturing products to prevent on-the-job injuries. 

4. Understands how one's work contributes to the success of the work team or company. 

5. Works in teams to test and troubleshoot products and associated test equipment. 

6. Communicates with other departments or customers to present products and associated test 
equipment. 

7. Interprets engineering drawings, schematic diagrams, assembly drawings, or formulas for 
developing products. 

8. Determines malfunctions of testing equipment, such as power supplies, receivers, and indicators, 
using schematic and signal tracing techniques. 

9. Trains technicians and/or customers to install, repair, test, and maintain products and associated 
test equipment 

10. Analyzes detailed operations of circuits, such as amplifiers, multivibrators, power supplies, and 
switching circuits. 

I I. Builds prototype electrical or electro-mechanical models from engineering drawings. 

12. Diagnoses the cause of electrical or mechanical malfunctioning of testing equipment 

13. Suggests improvements in work methods and procedures in testing products. 

14. Enters and analyzes test data using computer spreadsheets (e.g., LOTUS and EXCEL). 

15. Evaluates data and writes reports to validate or indicate deviations from existing standards. 

16. Installs and modifies testing equipment. 

17. Prepares graphs or charts of testing data for presentation or record keeping. 

18. Assembles and tests switch panels, transformers, generators, transmitters, circuit boards, and other 
electrical equipment and components. 

19. Builds and wires new equipment to test products, such as, circuit boards, cable harnesses, and 
mechanical assemblies (e.g., panels, drawers, and fixtures). 

20. Conducts operational and mechanical tests on prototype products. 

21. Consults engineering and management personnel to set quality standards in production, 

22. Modifies electrical prototypes to correct functional deviations. 

23. Recommends modifications of existing quality or production standards. 

24. Recommends modifications to products that do not fit acceptable specifications. 

25. Compiles statistical data to determine and maintain quality and reliability of products. 

26. Develops electrical machinery, circuitry, and control equipment for products. 

27. Evaluates assembly requirements and configuration of products. 

28. Identifies problems in software and modifies computer software to test products and associated 
test equipment. 

29. Selects and operates the functional and operational equipment (e.g., oscilloscopes, network 
analyzer, and spectrum analyzer) to test products. 

30. Conducts preventive and corrective maintenance on testing equipment 
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Final Task List (continued) 



31. Draws wiring and lays out diagrams for developing prototype products using schematic capture 
software. 

32. Recommends revision of methods of operation or material handling, alterations in equipment 
i> layout, or other changes to increase production or improve standards. 

33. Compiles an engineering change notice (ECN) for modification to the products or associated 
equipment by including description of change, drawings, and tables. 

34. Conducts cost production studies to determine how to cut cost 

35. Designs packaging of PC board layout. 

36. Performs component and device characterization (validation). 

37. Plans and directs periodic evaluation of testing equipment 

38. Prepares charts, graphs, and diagrams to illustrate workflow, routing, floor layouts, material 
handling, and machine utilization. 

39. Programs test equipment to determine the accuracy of products. 

40. Designs testing programs and performs testing of integrated circuits. 

41. Reads computer software and writes computer subroutines. 

42. Sets up and performs destructive and nondestructive tests on products to measure performance, 
life, or material characteristics. 
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Skill Level Descriptions 

Electrical Engineering Technicians Occupation 



/ beading for Information Level: 7 

(Levels range from 3 to 7, "X" indicates skill is not applicable or is below Level 3) . 

Level 7 

Employees must read materials which are very difficult: the information is detailed, the concepts are 
complicated, and the vocabulary is difficult. The jargon and technical terms used are not defined in 
the reading materials. Employees must generalize beyond stated situations, understand implied details, 
and figure out the reasoning behind stated policies and procedures. 

Employees are required to 

figure out the definitions of difficult, uncommon jargon or technical terms from the context of 
the reading materials. 

figure out the general principles underlying described situations and apply them to situations 
neither described in nor completely similar to those in the reading materials. 




Applied Mathematics Level: >7 

(Levels range from 3 to 7. "X" indicates skill is not applicable or is below Level 3) 




Level 7 



Employees are required to 

♦ do several steps of reasoning and calculations. 

solve problems involving more than one unknown and nonlinear functions (e.g., rate of 
change). 

• find mistakes in multiple-step calculations. 

figure out the information needed to solve a problem when the information presented is 
incomplete or implicit 

For example, employees might be required to convert between systems of measurement that involve 
fractions, mixed numbers, decimals, or percentages; to calculate multiple areas and volumes of spheres, 
cylinders, or cones; or to set up and manipulate complex ratios or proportions. 
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Skill Level Descriptions (continued) 



Listening 

(Levels range from 0 to 5) 
I 

Level 5 



Level: 5 



Employees must understand all the information from the spoken material. In addition, they must have 
insight into the situation, such as information about tone or subtle details. 



(Levels range from 0 to 5) 
Level 4 

Employees' writing conveys information clearly. All of the sentences in the writing are complete, 
though they may be choppy. Writing does not contain any slang. There may be a few minor 
mechanical errors, but these errors do not interfere with understanding the meaning. 



Locating Information Level: >6 

(Levels range from 3 to 6, "X* indicates skill is not applicable or is below Level 3) 



Employees must read complex workplace graphics containing large amounts of information and/or 
challenging presentations. These graphics include very detailed graphs, charts, tables, and forms, as 
well as very complicated maps, blueprints, and diagrams. 

Employees are required to 

make decisions, draw conclusions, and apply information to new situations using one complex 
graphic or several related graphics. 



Writing 



Level: 4 




Level 6 
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Skill Level Descriptions (continued) 

Teamwork Level: No Consensus 

(Levels range from 3 to 6. "X" indicates skill is not applicable or is below Level 3) 

' The group did not reach consensus as to the level of teamwork skill that is required for the occupation 
of Electrical Engineering Technician. 



Applied Technology Level: >6 

(Levels range from 3 to 6. "X H indicates skill is not applicable or is below Level 3) 

Level 6 

Employees are required to solve problems involving one or more tools or systems across a range of 
complexity. In solving some of these problems, employees must apply difficult physical principles, 
such as phase change or pressure equilibrium in a system. In solving others, employees must 
understand and correctly interpret the interaction of multiple complex systems. 

Employees are required to 

understand advanced principles of mechanics, electricity, thermodynamics, and fluid dynamics, 
understand the operation of complex machines and systems, such as gasoline engines, complex 
appliances, and building electrical systems. 
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Draft Skills Standards 

Entry Level Electronics Technician 




BASIC AND PRACTICAL SKILLS 



Skill Descriptors 



•Demonstrate 



(Show the capability to perform a process or exhibit a behavior) 
Work Ethics and Behavior 



01 


Implement responsibilities of job position including exhibiting 




dependability, and following the chain of command 


02 


Follow rules, regulations and policies as established including 




interpreting employer/employee handbook/procedure 


03 


Practice cost effectiveness 


04 


Practice time management and follow work schedule 


05 


Assume responsibility for own decisions and actions 


06 


Exhibit pride 


07 


Initiative 


08 


Assertiveness 


09 


Demonstrate willingness to learn 


010 


Seek work challenges 


Oil 


Maintain regular attendance 


012 


Apply ethical reasoning to decisionmaking 


Technical Literacy 


013 


Basic keyboarding skills 


014 


Computer skills 




a. Word processing 




b. Data base 




c. Spreadsheet 




d. Sketching application 




e. Windowing applications 


015 


Recognize impact of technological changes on tasks and peopl 




including: 




Participating in service training 




Maintain state-of-the-art skills 



Update skills 

Participate in continuing education 
Diversify education experience 
016 Understand and apply Total Quality Management principles 



• 
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Draft Skills Standards 

Entry Level Electronics Technician 

BASIC AND PRACTICAL SKILLS 

SMI Descriptors 

i Interpersonal Relationships 

017 Respond constructively to praise or criticism 

018 Provide constructive praise or criticism 

019 Channel/control emotional reactions constructively 

020 Resolve conflicts 

021 Display a positive attitude 

022 Sensitivity to customer needs 

Communicating on the Job 

023 Use correct grammar 

024 Write legibly 

025 Use telephone etiquette including relaying messages orally and in 
writing 

026 Employ listening skills including listening attentively to supervisors, 
coworkers and customers 

027 Interpret written, graphic and oral instructions 

028 Employ non-verbal communication 

029 Interact with customer on component/system functioning in a logical, 
clear and understandable manner 

030 Conduct in-service training for customers 

031 Communicate equipment status and operations to customer 

032 Communicate work status to supervisors 

033 Communicate with co-workers 

Maintaining Professionalism 

034 Demonstrate knowledge of your business products/services 

035 Exhibit positive behavior including using courtesy and respecting other 
workers' jobs 

036 Comply with company standards concerning dress and appearance 
including demonstrating personal hygiene and cleanliness, and wearing 
attire suitable to the work place 

037 Participate in meetings in a positive and constructive manner 

038 Comply with organizational expectations 

039 Use job-related terminology 

040 Treat people with respect 

041 Learn new concepts and technology through self study and lifelong 
learning 
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Draft Skills Standards 

Entry Level Elcciromcs Technician 



BASIC AND PRACTICAL SKILLS 



Skill Descriptors 



Solving Problems and Critical Thinking 

042 Identify the problem including assessing values and norms, and 
identifying attitudes, beliefs and responsibilities 

043 Clarify purposes and goals 

044 Identify available solutions and their impact including evaluating 
credibility of information, and locating information 

045 Evaluate options 

046 Set priorities 

047 Select/implement options/decisions including predicting results of 
proposed action 

048 Organize workloads 

049 Assess employer/employee responsibility in solving a problem 

050 Generate new ideas and solve problems using brainstorming techniques 

Team Work 

051 Identify style of leadership required for effective team work 

052 Establish team's operating procedures including: 
Identifying group tasks 

Matching members and group tasks 

Setting time frame to accomplish tasks 

Demonstrating negotiating and conflict management skills 

053 Work productively with others 

054 Complete a team task including: 

Sharing information, ideas and options with others 
Demonstrating procedures and assisting others 
Coming to closure 

055 Evaluate outcome 



Basic Foundation Skills 
Reading 

056 Manufacturers literature 

057 Codes and regulations 

058 Charts and graphs 

059 Schematic diagrams 

060 Flow diagrams 
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-Diaft-Sktlls-Standards 




Entry Uvcl Electronics Technician "" 

BASIC AND PRACTICAL SKILLS 

<ftjil Descriptors 
* 

Writing 

061 Technical reports, letters and memoranda to: 

a. Supervisors 

b. Manufacturers 

c. Customers 

d. Co-workers 

062 Document lab projects, procedures, test logs and equipment failure 
reports 

listening 

063 Listens attentively 

064 Assess signs and symptoms of malfunctions 

065 Listening to customers 

Proficiency in Mathematics 

Nvmfaffi fH Number Relations 

066 Round and/or truncate numbers to designated place value 

067 Compute and solve problems involving integers, fractions, decimals, and 
percentages using order of operations 

068 Compare order and determine equivalences of red numbers (e.g., 
fractions, decimals, percentages) 

069 Estimate, apply, and solve problems involving fractions, decimals, 
percentages, and real numbers 

070 Set up^olvc, and apply ratios and proportions 

071 Solve problems and make applications involving integers, fractions, 
decimals, percentages, ratios, and proportions 

072 Translate written and/or verbal statements into mathematical expressions 

073 Compare, compute, and solve problems involving binary, octal, decimal, 
and hexadecimal numbering systems 
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Draft Skills Standards 

Entry Level Electronics Technician 

BASIC AND PRACTICAL SKILLS 

ftkill Descrip tors 

i 

Measurement 

074 Convert, compare, and compute with common units of measurement 
within and/or across measurement systems 

075 Read scale on measurement devicc(s) to nearest mark and make 
interpolations where appropriate 

Data Anal ysis and Probability 

076 Interpret and use tables, charts, maps, and/or graphs 

077 Identify patterns, note trends, and/or draw conclusions from tables, 
charts, maps, and/or graphs 

078 Collect and organize data into tables, charts, and/or giaphs 

079 Compute and interpret mean, median, and/or mode 

080 Understand process control techniques and statistical terms and charts 
needed for interpretation of Total Quality Management operation 

Algsbia 

081 Evaluate and/or simplify algebraic expressing using simple substitutions 

082 Solve linear equations 

083 Use order of operations to solve problems 

084 Use formulas 

085 Compare and compute using scientiGc notation 

086 Use properties of exponents 

087 Select and use appropriate problem-solving techniques 

088 Determine slope, midpoint and distance 

089 Graph functions 

090 Use Boolean algebra 

Geometry 

091 Find perimeters and areas of geometric figures 

092 Find surface areas and volumes of applicable geometric figures 

093 Recognize, classify, and use properties of lines and angles 

094 Recognize, classify, and use properties of two- and three- dimensional 
figures (e.g., circles, triangles, rectangles, cylinders) 

095 Apply Pythagorean theorem 
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Draft Skills Standards 

Entry Level Electronics Technician 

BASIC AND PRACTICAL SKILLS 

Skill Descriptors 
t 

Trigonometry 

096 Identify basic functions of sine, cosine, and tangent 

097 Compute and solve problems using basic trigonometric functions 

098 Graph basic functions using polar and/or Cartesian coordinate systems 
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